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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce jitter of a dot 
clock generated in response to a video signal of a format 
of a different kind and to suppress the cost from getting 
higher. 

SOLUTION: The clock is provided with a reference signal 
generating means 1 1 that generates a reference signal, a 
voltage controlled oscillator means 15 that generates a 
dot clock signal, a frequency divider means 1 7 that 
frequency- divides the dot clock signal, a phase 
comparator means 13 that detects a phase difference 
between the reference signal from the reference signal 
generating means 1 1 and a signal from the frequency 
divider means 1 7 to generate a control voltage to control 
frequency of the dot clock signal generated by the 
voltage controlled oscillator means 15, a frequency 
division ratio setting means 18 that sets a frequency 
division ratio of the frequency divider means 1 7 so that 
the frequency division ratio is a value divided by the 
greatest common divisor of number of all pixels of a 

video signal with a format in a horizontal direction and the number of all pixels of a video signal 
with other format in a horizontal direction or below, and a frequency division ratio changeover 
means 18 that applies switching control to the set frequency division ratio in response to the 
format of the video signal. 
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* NOTICES * 

Japan Patent Office is not responsibl for any 

'r _I8S caused by the use of this translation. 

1. This document has bean translated by computsr.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The clock generation circuit which generates a different dot clock signal according to 
the format of a video signal characterized by providing the following. A reference signal 
generation means to generate a reference signal. An armature -voltage control oscillation means 
to generate a dot clock signal. The dividing means which carries out dividing of the dot clock 
signal from the above-mentioned armature -voJtage control oscillation means. The phase 
contrast of the reference signal from the above-mentioned reference signal generation means 
and the signal from the above-mentioned dividing means is detected. A phase -comparison 
means to generate the control voltage which controls the frequency of the dot clock signal 
generated with the above-mentioned armature -voltage control oscillation means, A division- ratio 
setting means to set up so that it may carry out to below the value that divided the division ratio 
in the above-mentioned dividing means by the greatest common measure of the total number of 
pixels in the horizontal direction of the video signal of a format of one, and the total number of 
pixels in the horizontal direction of the video signal of other formats, Division- ratio means for 
switching which carry out change control of the division ratio set up with the above-mentioned 
division- ratio setting means according to the format of the above-mentioned video signal. 
[Claim 2] An input means to input two or more video signals with which formats differ, So that it 
may carry out to below the value divided by the greatest common measure of the total number 
of pixels in the horizontal direction of the video signal of a format of one inputted into the 
above-mentioned input means, and the total number of pixels in the horizontal direction of the 
video signal of other formats Image display equipment characterized by having a conversion 
means to change a video signal according to the dot clock signal generated using the set-up 
division ratio, and a display means to display a picture according to the above-mentioned dot 
clock signal using the video signal from the above-mentioned conversion means. 
[Claim 3] Image display equipment according to claim 2 characterized by having the clock 
generation circuit characterized by providing the following. The above-mentioned conversion 
means is a reference signal generation means to generate a reference signal. An armature - 
voltage control oscillation means to generate a dot clock signal. The dividing means which carries 
out dividing of the dot clock signal from the above-mentioned armature- voltage control 
oscillation means. The phase contrast of the reference signal from the above-mentioned 
reference signal generation means and the signal from the above-mentioned dividing means is 
detected. A phase-comparison means to generate the control voltage which controls the 
frequency of the dot clock signal generated with the above-mentioned armature- voltage control 
oscillation means, A division -ratio setting means to set up so that it may carry out to below the 
value that divided the division ratio in the above-mentioned dividing means by the greatest 
common measure of the total number of pixels in the horizontal direction of the video signal of a 
format of one, and the total number of pix Is in the horizontal direction of the video signal of 
other formats, Division- ratio means for switching which carry out change control of the division 
ratio set up with th above-mentioned division- ratio setting means according to the format of 
the above-mentioned video signal. 

[Claim 4] Image display equipment according to claim 2 characterized by having a means to 
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compare each number of vertical lines which two or more video signals inputted into th abov - 

msntionod input means show, to adjust the number of vertical lines which 1 or two or more video 
signals show, and to control a horizontal scanning frequency. 

[Claim 5] The image display method characterized by displaying a picture according to the 
?. u ov3-m3ntioped c*ot clock si^ral using ths v ; dco : ?n?.I which changed and changed tha video 
signal according to the dot clock signal generated using the division ratio set up so that it might 
carry out ta below the value divided by the greatest common measure of the total number of 
pixels in the horizontal direction of the video signal of a format of one, and the total number of 
pixels in the horizontal direction of the video signal of other formats. 

[Claim 6] The image display method according to claim 5 characterized by comparing each 
number of vertical lines which two or more video signals show, adjusting the number of vertical 
lines which 1 or two or more video signals show, and controlling a horizontal scanning frequency. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 

d?^3g3s caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. - 

2 **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the clock generation 
circuit which generates the dot clock signal for displaying the picture which two or more video 
signals with which formats differ show, image display equipment equipped with this clock 
generation circuit, and a method. 
[0002] 

[Description of the Prior Art] There are HD (high-definition) method, an NTSC (National 
Television System Committee) **** method, etc. which are a television system which realizes 
high resolution by 1000 or more horizontal scanning lines as a format form adopted in order to 
display a picture as compared with the method of the 525-625 conventional scanning lines. 
[0003] The above-mentioned HD signal and an NTSC **** signal are video signals of a format as 
shown in drawing 4 and drawing 5 . That is, as HD signal is shown in drawing 4 , the total number 
of vertical lines is 1 125 lines/frame, and as an NTSC **** signal is shown in drawing 5 , the total 
number of vertical lines is 1050 lines/frame. Since it is decided by the total number of vertical 
lines and vertical scanning frequency per field, the horizontal scanning frequency of 60Hz, then 
an HD signal and an NTSC **** signal is set to HD signal:1 125/2x60=33.75kHzNTSC X 
signal:1 050/2x60=31. 5kHz in a vertical scanning frequency. 

[0004] Thus, since the deviation system corresponding to each horizontal scanning frequency is 
needed when horizontal scanning frequencies differ, as shown in drawing 6 , unifying a horizontal 
scanning frequency to 33.75kHz by making the number of vertical lines of an NTSC **** signal 
increase to 1125 is performed. That is, even if it is the case where HD signal or an NTSC **** 
signal is inputted, a video signal is displayed for a horizontal scanning frequency as constant 
value of 33.75kHz. In addition, the NTSC **** signal to which the number of vertical lines was 
made to expand as mentioned above is called an NTSC **** perpendicular expansion signal. 
[0005] Moreover, in HD signal shown in drawing 3 , the ratio with 2200 full- level pixels to 1920 
level effective pixels (1920/2200) is set to about 0.87. On the other hand, in the NTSC **** 
signal shown in drawing 5 , the ratio with 1716 full- level pixels to 1440 level effective pixels 
(1440/1716) is set to about 0.84. Since the number of level effective pixels / the number of full- 
level pixels in HD signal are larger than the number of level effective pixels / the number of full- 
level pixels in an NTSC **** signal here, there will be many effective pixels which the direction 
of HD signal occupies in a full- level pixel. This means that the HD signal of the ratio of lithograph 
race time is smaller than an NTSC **** signal. 

[0006] Since it corresponds to this, the deviation system which operates according to HD signal 
and an NTSC **** signal has caused the increase in cost resulting from a difference of 
lithograph race time, the number of full- level pixels of HD signal is made to increase to this, and 
the ratio of the lithograph race time of HD signal is made of the same grade as an NTSC **** 
signal. 

[0007] in this case, the number of full- level pixels of needed HD signal -- the number of 1920- 
/full- level pixels -- it is set to 2280 from =0.84 Thus, if the ratio of lithograph rac time is tak n 
into consideration, it will become the video signal of a format as shows the number of full- level 



http://www4.ipdl.jpo.go.jp/cgi- bin/tran_webcgi_ejje 



03/10/14 



2/7 s<—i> 



pixels to drawing 7 set to 2280. The video signal which applied to the format shown in this 
drawing 7 correspondingly hereafter is called HD horizontal- retrace- line expansion signal. 
[0008] Here, as a TV apparatus which unified horizontal deflection frequency into 33.75kHz f the 

p'^-ira which HD signal as shown in drawing 4 , an NTSC **** perpendicular expansion signal as 
jli .• ;n in drawing 3 , and r!D hcrizo^xai-retraca-lina expansion signal as shown in drawing 7 show 
will be displayed. 

[0009] In three formats, the above-mentioned HD signal, an NTSC **** perpendicular expansion 
signal, and HD horizontal- retrace* line expansion signal, the frequency of a dot clock required for 
each comes to be shown below. In the following table 1, a dot clock is a signal which has the 
frequency carried out the several times as many full- level pixel of a horizontal scanning 
frequency as this. 
[0010] 



[Table 1] 




til 2)7*-?**. 






HD 


19ZO(Z200)x 1080(1125) 


33.75kHe 


74.25HHZ 




' I440<17I6)X 960{1125) 


33.75kHz 


57.915MHz 




1920(2280)* 1080( 1125) 


33.75kHz 


76.95MHz 



[0011] Since horizontal deflection frequency is the same value in 33.75kHz, when generating a 
dot clock by the NTSC perpendicular expansion signal and HD signal, using a clock generation 
circuit, a horizontal scanning frequency is carried out a several times as many full- level pixel as 
this, is multiplied, and a dot clock is generated. 
[0012] 

[Problem(s) to be Solved by the Invention] However, the PLL circuit with which the conventional 
television is equipped had many which are shown in drawing 8 (a) - (c). That is, the PLL circuit 

100 constituted as shown in drawing 8 is switching the division ratio in a counting- down circuit 

101 according to a signal format, and it is constituted so that the dot clock according to the 
video signal of each format may be generated. That is, when generating the dot clock when 
displaying HD signal in this PLL circuit 100, as it is shown in drawing 8 (a) and shown in drawing 
8 (c) when generating the dot clock when a division ratio being switched to 1716 as shown in 
drawing 8 (b), when generating the dot clock when a division ratio being switched to 2200 and 
displaying an NTSC **** perpendicular expansion signal, and displaying HD horizontal- retrace- 
line expansion signal, a division ratio is switched to 2280. Change control of the division ratio is 
carried out in switching from the outside at this time 101, for example, a counting- down circuit, 
and a signal being inputted into it. 

[0013] Consequently, from a 33.75kHz reference signal, when displaying HD signal, a 74.25MHz 
dot clock is generated, this PLL circuit 100 generates a 57.195MHz dot clock, when displaying an 
NTSC **** perpendicular expansion signal, and when displaying HD horizontal- retrace- line 
expansion signal, it generates a 76.95MHz dot clock. 

[0014] However, in the PLL circuit 100 shown in above-mentioned drawing 8 , since the division 
ratio in a counting-down circuit 101 is high, a jitter will occur mostly in the generated dot clock. 
Moreover, the PLL circuit 100 shown in drawing 8 has the frequency of the reference signal 
inputted into a phase comparator 102 as low as 33.75kHz. For this reason, in this PLL circuit 
100, it is impossible to generate a reference signal using a crystal oscillator. Then, in ord r to 
generate the 33.75kHz stable reference signal, a crystal oscillator generates a signal with a 
frequency of 10MHz - about 25MHz, and dividing of the oscillated signal cone med is carried 
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out. Moreover, in the PLL circuit 100, it is made as [ generate / horizontal deflection frequency ] 
by passing the counting-down circuit of further others for a dot clock. Here, the division ratio L 
of other counting-down circuits which generate the signal which shows horizontal deflection 
?r:.njency is determined based on the number of lines in all horizontal directions. 
[. .15] Bzlz:/, in a PLL circuit, an example which dstormines a division ratio N corresponding to 
the video signal of thr e sorts of formats, HD signal, an NTSC **** perp ndicular expansion 
signal, and HD horizontal- retrace- lineexpansion signal, is explained. 

[0016] If its attention is paid to the number of full- level pixels of an NTSC **** perpendicular 
expansion signal, HD signal, and HD horizontal- retrace- line expansion signal, it will be set to 
1717, 2200, and 2280, respectively. And when this is decomposed into the prime factor, it is 1716 
= 2*2*3*11*13. (formula 1) 
2200 = 2*2*2*5*5*1 1 (Formula 2) 
2280 = 2*2*2*3*5*1 9 (Fo rmula 3) 

It becomes. And in a PLL circuit, a division ratio N becomes one of the combination of the prime 
factor of the above-mentioned formula 1 - a formula 3. 

[0017] In order to use the same VCO in the PLL circuit which generates the dot clock for 
displaying an NTSC **** perpendicular expansion signal, HD signal, and HD horizontal- retrace- 
line expansion signal, let the number excluding the greatest common measure from the above- 
mentioned formula 1 - the formula 3 be a division ratio N. And the division ratio N in an NTSC 
**** perpendicular expansion signal is set to 3*11*13 = 429, the division ratio in HD signal is set 
to 2*5*5*11 = 550, and the division ratio in HD horizontal- retrace- line expansion signal is set to 
2*3*5*19 = 570. And the PLL circuit 110 of the division ratio determined in this way comes to 
be shown in drawing 9 (a) - (c). Moreover, a division ratio L is made with 2200, 1716, and 2280, 
respectively so that a division ratio may be determined according to the number of vertical lines 
and dot clock in each format and the PLL circuit 110 shown in this drawing 9 may output the 
signal of the horizontal deflection frequency which is 33.75kHz. 

[0018] However, in the PLL circuit 100 as shown in drawing 9 , the division ratio when generating 
the signal still inputted into a phase comparator will be high, and the jitter of frequency of the 
reference signal further inputted into a phase comparator of a dot clock will increase low with 
135kHz. Therefore, although HD signal for displaying a highly precise picture is dealt with, it is 
inconvenient in the PLL circuit 110 shown in drawing 9 . 

[0019] In order to reduce the jitter of the above-mentioned dot clock, a division ratio N is made 
or less into 100, and the PLL circuit 120 which designed the frequency of the reference signal 
inputted into a phase comparison as MHz order is shown in drawing 10 . 
[0020] In the PLL circuit 120 shown in this drawing 10 , a division ratio N is set to 39 in the 
NTSC **** perpendicular expansion signal shown in (b), a division ratio N is set to 55 in HD 
signal shown in (a), and a division ratio N is set to 57 in HD horizontal- retrace- line expansion 
signal shown in (c). It is necessary to set frequency of the reference signal when generating a 
dot clock [ in / 1.35MHz and an NTSC **** perpendicular expansion signal / for the frequency 
of the reference signal when generating the dot clock in HD signal and HD horizontal- retrace- 
line expansion signal ] to 1.485MHz in the PLL circuit 120 shown in this drawing 10 . 
[0021] However, it is difficult for a common crystal oscillator to generate the frequency of 
1.35MHz of the reference signal when generating the dot clock in HD signal, and the frequency of 
1.485MHz of the reference signal when generating the dot clock in an NTSC **** perpendicular 
expansion signal, and two crystal oscillators are needed. Therefore, even if it makes a division 
ratio N low, it will be necessary to form two crystal oscillators, and cost will become high. 
[0022] Then, this invention is proposed in view of the actual condition which was mentioned 
above, and it aims at offering a clock generation circuit, image display equipment, and a method 
cost does not become high while it reduces the jitter of the dot clock generated according to the 
video signal of a format of a different kind. 
[0023] 

[Means for Solving the Probl m] The clock generation circuit concerning this invention which 
solves an above-mentioned t chnical problem A reference signal generation means to generat a 
reference signal, and an armature-voltag control oscillation means to generate a dot clock 
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signal, The dividing means which carries out dividing of the dot clock signal from an armature- 
voltage control oscillation means, The phase contrast of the reference signal from a reference 
signal generation means and the signal from a dividing means is detected. A phase-comparison 
means to generate the control voltage which controls the frequency of the dot clock signal 

:ratcd v/ith an arrnai»-V2-vo!*?23 centre! osciiteiicn m^ns, A division- ratio setting m3ans tc 
set up so that it may carry out to below the value that divided the division ratio in a dividing 
means by the greatest common measure of the total number of pixels in the horizontal direction 
of the video signal of a format of one, and the total number of pixels in the horizontal direction of 
the video signal of other formats, It is characterized by having the division- ratio means for 
switching which carry out change control of the division ratio set up with the division- ratio 
setting means according to the format of a video signal. 

[0024] Since such a clock generation circuit is equipped with a division- ratio setting means to 
set up so that it may carry out to below the value that divided the division ratio in a dividing 
means by the greatest common measure of the total number of pixels in the horizontal direction 
of the video signal of a format of one, and the total number of pixels in the horizontal direction of 
the video signal of other formats, it changes the horizontal number of pixels of the picture which 
a video signal shows, sets up a division ratio, and generates a dot clock. 
[0025] Moreover, the image display equipment and the method concerning this invention are 
characterized by displaying a picture using the video signal which changed and changed the video 
signal according to the dot clock signal generated using the division ratio set up so that it might 
carry out to below the value divided by the greatest common measure of the total number of 
pixels in the horizontal direction of the video signal of a format of one, and the total number of 
pixels in the horizontal direction of the video signal of other formats. 
[0026] 

[Embodiments of the Invention] Hereafter, it explains in detail, referring to a drawing about the 
form of operation of this invention. 

[0027] this invention is applied to image display equipment 1 as shown in drawing 1 . This image 
display equipment 1 is equipped with the Y/C separation section 2 into which the video signal 
which contains a luminance signal (Y), a chrominance signal (C), and a synchronizing signal from 
the exterior is inputted. This Y/C separation section 2 performs processing which divides the 
inputted video signal into a luminance signal (Y) and a chrominance signal (C). And this Y/C 
separation section 2 outputs a chrominance signal (C) to the chroma decoder 4 while outputting 
a luminance signal (Y) to the synchronizing separation section 3. 

[0028] The NTSC **** perpendicular expansion signal of a format as shown in above- mention d 
drawing 6 as a video signal inputted into this Y/C separation section 2, HD signal shown in 
drawing 4 , and HD horizontal- retrace- line expansion signal shown in drawing 7 are inputted. As 
for these NTSC **** perpendicular expansion signals, HD signal, and HD horizontal- retrace- line 
xpansion signal, formats differ, respectively, and image display equipment 1 performs processing 
for displaying a picture according to the format of the inputted video signal. 

[0029] As for the synchronizing separation section 3, the luminance signal (Y) and synchronizing 
signal from the Y/C separation section 2 are inputted. This synchronizing separation section 3 is 
performing processing which separates a luminance signal (Y) and a synchronizing signal, and 
makes a synchronizing signal a horizontal synchronizing signal and a vertical synchronizing signal. 
And this synchronizing separation section 3 outputs a horizontal synchronizing signal and a 
vertical synchronizing signal to the format conversion section 5 with a luminance signal (Y). 
[0030] The chroma decoder 4 generates a color- difference signal (Cb) and a color-difference 
signal (Cr) using the chrominance signal (C) from the Y/C separation section 2. And this chroma 
decoder 4 outputs a color- difference signal (Cb) and a color- difference signal (Cr) to the format 
conversion section 5. 

[0031] The format conversion section 5 changes from the exterior the video signal of a different 
format inputted into the Y/C separation section 2. Thereby, the format conversion section 5 
generates a luminance signal (Y), a color- difference signal (Cb), a color- difference signal (Cr), a 
horizontal synchronizing signal, a vertical synchronizing signal, and a dot clock, and outputs th m 
to a deviation / the CRT section 6. 
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[0032] Moreover, the clock generation circuit 10 as shown in drawing 2 is built in this format 
conversion section 5. In addition, about operation of the clock generation circuit 10 built in this 
format conversion section 5, it mentions later. 

[CC33] A deviation / the CRT section 6 operates so that a picture may be displayed based on 
l\ " minanr: si^ivj! CO from tha fc^rrA arnv^rston section 5, a color-difference signal (Cb), an i 
a color- difference signal (Cr). At this time, using a horizontal synchronizing signal, a vertical 
synchronizing signal, and a dot clock, a deviation / the CRT section 6 operates so that a pictur 
may be displayed according to each format. 

[0034] The clock generation circuit 10 shown in drawing 2 built in the above-mentioned format 
conversion section 5 is equipped with a crystal oscillator 11. This crystal oscillator 11 generates 
the reference signal which has the frequency of 10-25MHz order by impressing voltage to 
crystal. And this crystal oscillator 11 outputs the generated reference signal to a counting- down 
circuit 12. 

[0035] A counting- down circuit 12 is carrying out dividing of the reference signal from a crystal 
oscillator 11, for example, let it be a 1.35MHz reference signal. At this time, a counting-down 
circuit 12 carries out dividing of the reference signal from a crystal oscillator 11 by the division 
ratio M specified by the division- ratio control section 18, and outputs it to a phase comparator 
13. 

[0036] While a reference signal is inputted from a counting- down circuit 12, as for a phase 
comparator 13, a signal is inputted from a counting- down circuit 17. This phase comparator 13 
acquires phase contrast by detecting the phase of a reference signal and the signal from a 
counting- down circuit 17, and outputs the signal according to the phase contrast concerned to 
LPF14. 

[0037] LPF (Low Pass Filter)14 performs filtering processing to the signal according to the phase 
contrast from a phase comparator 13, and outputs it to VC015. 

[0038] VCO (: voltage controlled oscillator)15 generates a dot clock based on the signal from 
LPF14. Consequently, this VC015 generates the dot clock according to the format of the video 
signal inputted into the Y/C separation section 2, and outputs it to a deviation / the CRT 
section 6. Moreover, this VC015 outputs the generated dot clock to a counting- down circuit 16 
and a counting- down circuit 17. 

[0039] About the dot clock from VC015, a counting- down circuit 16 is carrying out dividing by 
the division ratio L specified by the division- ratio control section 18, generates the signal of 
horizontal deflection frequency and outputs it to a deviation / the CRT section 6. 
[0040] About the dot clock from VC015, a counting-down circuit 17 is carrying out dividing by 
the division ratio N specified by the division- ratio control section 18, and generates the signal of 
the same frequency as the above-mentioned reference signal. And a counting-down circuit 17 is 
inputted into a phase comparator 13 as a 1.35MHz signal. 

[0041] The division- ratio control section 18 generates the control signal which switches the 
division ratio of a counting-down circuit 12, a counting-down circuit 16, and a counting-down 
circuit 17 according to the format of the video signal inputted into the above-mentioned Y/C 
separation section 2. When changing the division ratio N of a counting-down circuit 17 according 
to the format of a video signal, this division- ratio control section 18 sets up a division ratio N so 
that it may carry out to below the value divided by the greatest common measure of the total 
number of pixels in the horizontal direction of the video signal of a format of one, and the 
number of full- level pixels in the horizontal direction of the video signal of other formats. 
[0042] That is, when an NTSC **** perpendicular expansion signal is inputted into the Y/C 
separation section 2, this division- ratio control section 18 makes 1716 full-level pixels shown in 
drawing 4 increase, and sets up a division ratio N as 1720. If the number [ in / each format of a 
video signal / at this time / in the division- ratio control section 18 ] of full- level pixels is 
decomposed into the prime factor, HD signal, an NTSC **** perpendicular expansion signal, and 
HD horizontal- retrace- line expansion signal will be set to 2200 = 2*2*2*5*5*111716 = 
2*2*2*5*432280 = 2*2*2*3*5*19, respectively. At this time, the greatest common measur of 
the number of full- level pixels in each format is set to 40 (2*2*2*5), and the division- ratio 
control section 18 sets up each division ratio N so that it may become below the valu that 
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divided the above-mentioned number of full- level pixels by the greatest common measure . 
concerned. 

[0043] Consequently, the division- ratio control section 18 sets the division ratio N when 
Sonorating the dot clock of an MTSC perpendicular expansion signal to 43, as shown in 

»;ng 3 (b), and it sane at?s Jot clock which hzz ft squcncy of 58. 05MHz. Moracvar, 
the division- ratio control section 18 sets the division ratio N when generating the dot clock of 
HD signal to 55 (5*11), as shown in drawing 3 (a), arid it generates the dot clock which has the 
frequency of 74.25MHz. Furthermore, the division- ratio control section 18 sets up the division 
ratio N when generating the dot clock of HD horizontal- retrace- line expansion signal with 57 
(3*19), as shown in drawing 3 (c), and it generates the dot clock which shakes the frequency of 
76.95MHz. 

[0044] And the division- ratio control section 18 generates a control signal which switches the 
division ratio of a counting-down circuit 17, and controls the division ratio of counting- down 
circuits 12, 16, and 17 while it judges the format of the video signal concerned, when a video 
signal is inputted into the Y/C separation section 2. 

[0045] The clock generation circuit 10 where the division ratio N of a counting- down circuit 17 is 
controlled by such division- ratio control section 18 inputs the reference signal of 21.6Mhz(es) 
from a crystal oscillator 11 into a phase comparator 13 as a reference signal which has the 
frequency of 1.35MHz by making the division ratio M of a counting-down circuit 12 into 1/16, as 
shown in drawing 3 . Moreover, the clock generation circuit 10 changes, as the division ratio N of 
a counting-down circuit 17 shows drawing 3 (a) - drawing 3 (c) according to the control signal 
from the division -ratio control section 18 according to each format, and it generates a dot clock. 

[0046] Furthermore, the clock generation circuit 10 is that change the number of vertical lines 
and a division ratio L is set up by the division- ratio control section 18, and generates the signal 
which the division ratio L of a counting-down circuit 16 changes with 2200, 1720, and 2280 
according to each format, respectively, and shows the horizontal deflection frequency of 
33.75kHz. 

[0047] Consequently, since it displays by the 58.05MHz bigger dot clock than dot clock 
57.91 5MHz originally displayed in an NTSC **** perpendicular expansion signal, the horizontal 
number of pixels displayed in above-mentioned deviation / CRT section 6 will display many 
pix Is from the number of pixels displayed by the original dot clock. 
[0048] Therefore, when video signals with which formats differ, such as an NTSC **** 
perpendicular expansion signal, HD signal, and HD horizontal- retrace- line expansion signal, are 
inputted according to this clock generation circuit 10, the greatest common measure of the pixel 
in each format is computed by adjusting the number of full- level pixels, and a division ratio N is 
set up. Therefore, according to this clock generation circuit 10, a division ratio N can be made 
small and the jitter of a dot clock can be made small as a result. 

[0049] Furthermore, since according to this clock generation circuit 10 a division ratio is set up 
so that the number of full- level pixels when displaying may be adjusted, while being able to set 
up a division ratio small, the reference signal inputted into a phase comparator 13 can be highly 
set up with 1.35MHz. 

[0050] Furthermore, according to this clock generation circuit 10, even if it is the video signal of 
a different format, a dot clock is generable again using the common crystal oscillator 11. 
[0051] In addition, although only 4 made the number of full- level pixels which an NTSC **** 
perpendicular expansion signal shows increase when setting up a division ratio N by the division- 
ratio control section 18 of the clock generation circuit 10 mentioned above, if it thinks from th 
precision of deflecting system, of course, it is the level which is completely satisfactory. 
[0052] Moreover, when generating the counting-down circuit 16 which g nerates the signal of a 
horizontal scanning frequency, like the case where the above-mentioned number of full- level 
pixels is changed, the division -ratio control section 18 may change the number of vertical lines, 
and may choose the suitable division ratio L 

[0053] In addition, although an example which generates a dot clock in case HD signal, an NTSC 
**** perpendicular expansion signal, and HD horizontal- retrace- liri xpansion signal are 
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inputted into the Y/C separation section 2 and display the video signal of a picture format of the 
plurality concerned in explanation of above-mentioned image display equipment 1 was explained 
Even if it is other picture formats, the number of full- level pixels can be changed, it can set up, 

and a dot clock can be generated so that a division ratio N may be made small. 
[CCS :•] 

[Effect of the Invention] As explained to the detail above, th clock generation circuit cone rning 
this invention Change the horizontal number of pixels of the picture which the inputted video 
signal shows, and a dot clock is calculated. Since it has the division- ratio control means which 
set up the division ratio when carrying out dividing with the above-mentioned dividing means 
according to the dot clock concerned, and control the division ratio in the above-mentioned 
dividing means The horizontal number of pixels of the picture which a video signal shows can be 
changed, a division ratio can be set up, and a dot clock can be generated. For example, it can set 
up so that the division ratio when generating a dot clock according to the video signal of a 
format of a different kind may be made low, and the jitter of the dot clock to generate can be 
reduced. A manufacturing cost seems moreover, according to this clock generation circuit, to be 
able to use the common source of dispatch and not to become high, even if it is the case where 
the dot clock about the video signal of each format is generated. 

[0055] Moreover, the image display equipment and the method concerning this invention A 
horizontal scanning frequency is the same and a video signal is changed according to the dot 
clock generated using the division ratio which the horizontal number of pixels which two or mor 
video signals with which the numbers of level pixels differ show was changed, and set it up. Since 
a picture is displayed using the changed video signal, it can set up so that the division ratio wh n 
generating a dot clock according to the video signal of a format of a kind different, for example 
may be made low, and the jitter of the dot clock to generate can be reduced. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 

; v T ,- 5S caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the image display equipment which applied this 
invention. 

[Drawing 23 It is the block diagram showing the clock generation circuit with which the image 
display equipment which applied this invention is equipped. 

[Drawing 3] It is drawing for explaining the clock generation circuit where change control of the 
division ratio was carried out by the division- ratio control section, is a clock generation circuit in 
case (a) generates the dot clock about HD signal, is a clock generation circuit in case (b) 
generates the dot clock about an NTSC **** perpendicular expansion signal, and is a clock 
generation circuit in case (c) generates the dot clock about HD horizontal- retrace- line 
expansion signal. 

[Drawing 43 It is drawing for explaining HD signal. 

[Drawing 53 It is drawing for explaining an NTSC **** signal. 

[Drawing 63 It is drawing for explaining an NTSC **** perpendicular expansion signal. 
[Drawing 73 It is drawing for explaining HD horizontal- retrace- line expansion signal. 
[Drawing 83 It is drawing for explaining the clock generation circuit in the former, is a clock 
g neration circuit in case (a) generates the dot clock about HD signal, is a clock generation 
circuit in case (b) generates the dot clock about an NTSC **** perpendicular expansion signal, 
and is a clock generation circuit in case (c) generates the dot clock about HD horizontal- 
retrace-line expansion signal. 

[Drawing 93 It is drawing for explaining other clock generation circuits in the former, is a clock 
generation circuit in case (a) generates the dot clock about HD signal, is a clock generation 
circuit in case (b) generates the dot clock about an NTSC **** perpendicular expansion signal, 
and is a clock generation circuit in case (c) generates the dot clock about HD horizontal- 
retrace- line expansion signal. 

[Drawing 103 It is drawing for explaining the clock generation circuit of further others in the 
former, is a clock generation circuit in case (a) generates the dot clock about HD signal, is a 
clock generation circuit in case (b) generates the dot clock about an NTSC **** perpendicular 
expansion signal, and is a clock generation circuit in case (c) generates the dot clock about HD 
horizontal- retrace- line expansion signal. 
[Description of Notations3 

1 Image Display Equipment, 5 Format Conversion Section, 11 Crystal Oscillator, 13 Phase 
Comparator, 15 VCO, 12, 16, 17 Counting- down Circuit 



[Translation done.] 
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2. ^1 6Atf»JMIl 7 0)»IBttt«y«A*«l 
C<D#HJtWW»l 8(4. ftM* 
©7*— HwJtCT»«»l 7(D»HftNS»bS 

[0042] -ratj*. c<D^^it*j^iaji 8(4. y/ 

C ^SISP 2CNTSC ttttHtMWAA * «t 
^(^(4. B4(C7FLfc±*¥H^»1 7 1 6^ii*a^-tJ- 
T 1 7 2 0£LT#JHJtN£R£-f4o -CT)^^. 
Jt»]ffllgP1 8(4. «ft««-S§-a>#?* — -7^ hlwj3(f«^ 
7K¥lI^a^*SftlC^»-r^«t. HDf§, NTSCg 

lltitm HD*¥JH«t*I*Khfti 
2200 = 2*2*2*5*5*11 
1716 = 2*2*2*5*43 
2280 = 2*2*2*3*5*19 
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> : -r -<Dt%, ttJBifcMWSfli 81*. 

i r s^^a-saoa^^ttiJcA^ 4 0 (2*2*2* 
hmk £ si o fcdaT t ft * ct: 5 icuft-r & . 

[0 0 4 3] COlSJg. ftJUtiMMin 814. 03 3 

(b) iz*-rcfe5icNTsc«aaiBtt*«#a>K-> h 

*P-;/**±J*r4£*<D#JBitN£4 3i:U 58. 

£ 0 ttJBttttlffllfln 8(4, S3 (a) ic^-Tcfcd 

|zHDft-5§-(7> h^P^££l$^6<b:£(&#JSitN 
£5 5 (5*11) £U 7 4. 2 5MHz(DS«»^tt 

it S3 (c) ic^-rcfc5icHD*2|i»»6t*:e-^a) k 

h$P?***Ji*r*£#<D#«JfcN£5 7 (3*19) 
tRSU 7 6. 9 5MHifl)Sa«SitiK-;h* 

p^^£±«-r^o 

[0044] fit, #RtttMMl 8(4. Y/C#&S 

*«y*«*?4IW»«4«Lr. #JB8i 2. 
16, i 7(D#«tt£««rr*o 
[0045] COJ:3ft5NHit««PSl 8l=J:y5MI« 
1 7<D»fflikNA<M»$*tft^P^^^nKl£lBi OI4. 

g)3{C^£dl^ ^1 2<D#«JtM£ 1/1 6£ 
tSCtTf*I*jB»1 1^&©2 1. 6Mhz^Si 
R*£l. 3 5MHzWS«»£^£S^fl^£LT 
ti*§itS&gi 3lcA*rrft D *fc* *py*t*BBi 
0(4. fr:**— iy hlwfBlST^HJtftflW® 1 8frt>0) 
*«»«#Icj6i:t»«»i 7a>#HJfcbNA<H3 (a) - 
03 (c) rc^-T* 3IUEfc**iT h*P;/£££ 

[0 0 4 6] Mir. 9ny9±ftBRi 0(4. SB^*f 
>»**ftS-frr»HitiW»«i B\z&i)ftmtt\-tfWL 
S*ti^c<t-c. ^ hu:j6i:Tfl7B»i 6 CD 

»HttLMt*lf*L2 2 0 0, 1 7 20. 2 280<!:I 
<b£;»XT3 3. 7 5 k H z(D*sp«lRlHa»S^-r«# 

[0 0 4 7] CKDJML NTSCf&i$Sltffi^:ii^(3fc 
l>T(4**a^-r^> V^U vO 5 7. 9 15MHz 

±E®ft/cRT^6T*a^-r£7K 5 F:£ 
raicDiifSi&i4. **(0K^h^P7^e$^msa 

[0048] Lfc^ot, C0>^P^<;4fiRBtt1 0IC 
cfc*U4. N T S CftiMlf tt*flH»« HDfl^-. H D* 

TNHMKAa**0)74— 7^ h®Htt6ftflMI*4<A 



[0 0 4 9] 2C:. ClO^P^feSESgl 0|- K 

(4. ami- it £<D±fr¥-mm®L&mm*z>& o \z#m 
*ifc*ictt«it«»i 3 irA*-r i. 3 

5MH z t»<»S-r4ci:A<-C#4. 
[0 0 5 0]S:^:, C0)^P^<7 4jaiHl»1 
*U4. h0«M§t^^tt, «1 

CD*fl*fi«1 1 *m*TK* ^P7^$ft«t4C 

[OO 5 1] fcfc\ ±&Lfc<7 P99±ffllRl OCD^ 
HttttWfiPl 8-C»«ttN«R3E-r*t*. NTSCfg 

fc^>Cli:(4^ti-efc^o 
[0 0 5 2] #HttM»»18l*. 

I*. 

[oo5 3] ftfc\ ±a<7)n«a^ssai (DR^tcfct^ 

"C(4. HD«-^. N T S CfgjSgfiSfc*«#. HDtK¥ 
P*^it*t4-fll:oVTK«Lfctf, ttO)Rtt7 

-r^c* 

[0 0 5 4] 

L. iKK-y h^P»v^lzj6i:rJiE»H*«-C»«-r 
*fc*<D#«Jt*R5iU ±E#«*R^J3lt«»«tt 
**»r«#Htt«W*R*«*4(&^ Mm«a^» 
■TH«a>*¥*lRl(DlI*»£»bSli'r»JHit*RS L 

*±«-r * t #a>»«tt*is < ^^<t 5 kr*-*- « c £ 

SlTrtK? K^P7^<Dv'^Sft»t4C 
t^§4o *fc. C<Z)^P->^**iattl=<*:*il4. «■ 

[0055] *fc, **Mlc«4iS«**3S«&i;*a 
(4. *¥jfe*JB***<W-^*™*»A<*«:«2J6l± 

<7>tt««^-^-r*¥*isi<Dii*a£s^b*i±rRSL 
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[02] **w^SffiLfcii«a^saicfflK.t>tt^^ 

[0 3] »J|tt;M«mizJ:V»JRtt«(«DMf|«p$ti«:9 

p ^ <7 ^ABBicoi^rKn-r ^fctf><D0i?fc y . 

.fc#0>9Dy9£j*Bflrcfcy« (b) A<NTSCfS3l 
^fiffi^m-^IC-OtNT CD K 7 h 9 □ 7 9 t # 

^P^iMTfcy, (c) *«HD*¥»tttt* 
^(CO^TCD h^P^^^^-T^it^CD^P^ 

[04] HD(i^icoixri$i^-r^f-toa)0r-&*o 
[0 5] NTSce>l(i-^»wOLNri^B^-r^/ctf)OO0-e 

[0 6] NTS c«aitlt*«*i:oL^KWt4fc 

[07] HD*¥»«tt*«*co^riawr*fc«>a) 

0-Cfc^o 

[08] **ictect**p^^**BH»coi^-cuiwr 
[01] 



§fcA0it'fey, (a) ^HDif|:Ol/tOK7h 

^□^ ££/*rr « <h £<z>^ p ^ ±Ktm^vtb y . 

(b) A<NTSC<§SSitffi^:fi^-fco^rcDK^ h<7 

n * * s^flt-r 4 1 p -;54«@Bt*j6y . 

(c) 3&<HD*sF»«tt*«#i^o^ra>K^ h^p^ 

[0 9] tt*icfcitSffia>^p^^^rillHlBl=:ourltt- 
M-TifctoOB-Cfcy. (a) A<H Dffi#(coi*T<D K 
7 h^P7^£±/£^6<h^<D^P7?±j£@KTfc 
y. (b) *<NTSC«i*Bfitt*«#i::o^T<DK7 

(c) A<HD7k¥»«ffi*:<i-^lCO^"Ca)K^ V*Uy 
^**«-T*i:#a)^P^^^rtBIBTfft5o 
[01 o] «*lcfcit*Mir«o)^p^^*«EIBlco 

t^rKW-rSfctoCDBTffcy. (a) *<HD^|COlN 
t(DK'Vh^P*^ £ ±J&Tt &t£<D<7Uy? ±rttBB 

■efty, (b) *<NTsce&gttffi;Mi#i^i\T<7> 

y. (c) ^HD7K 5 F^§Sffi^^i^l3-^t^TC7>K^ h>> 
P 7 ^ £ <t #0)^ p 7*ft*HB-C*4. 

[fftORM 

1 B«a^SB. 5 ?*-V7 h^&Sk 11 tK 
B9BBB. 13 tkflltttB, 15 vco. 12. 1 

6. 17 #fl8 

[02] 



RJS 



4- — ' 1 1 



*9tm **m \,itwmmmm 



[04] 



* CRT 



1 > 1/H 



IB 



— > 



-H 1/1 



£ a 9 * £6tS8 



[05] 



[06] 



3 *¥£!EJgfc#33.75kH* 




±*¥®5* 1716 
NTSC«JS«* 



4**S* 1716 

NTsc»a«ia^ffi* 
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[03] 



[IS 7] 



y 



IB 



1 T_ JL J 



1/16 




PO 


" — i 



c 

i— 1/65 e- 



— > 74.25W2 



*17 



J 1 

-^|l/2200| > 



<») HDflre 

V 13 



Lj 1/16 —g PO J— > LPf 



1/43 



— > W.OWHr 



*M7 



I 1 

-9|l/1T2cj > 



33.7S»fc 



(b) NT S CfiKBSStt^flH? 
11 Jfl 



12 13 * 
-S 1 35W2 ^ ■ 



l/IB 



.2 



43r 



-> 79.99*2 



* 1/2280 



*¥£3Eja##33.75kH* 




2280 



[08] 



33.75KHZ 




33.76KH2 



- — | — 9 ipf — t | voo [ ■ 
1 1/1715 le- 

I K, 



^101 

<b) NTSCffititK^a^ 

102 

33.7snfe — I " 



74.26HH2 



— > 57 915Mz 



1/2260 e- 



— > 76.99tfc 



■KlOl 



(c) HD 
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[□9] 



[Si o] 




1/1 


1. 35kHz j 1 













<b) NTSC«SiSttE»Ae«5 

U9 



ftSHB 



— > 74.25WZ 



. 1 iffi^naK 

^ll/aO0l > 33.75Mb 



1 1 

-3|Vl7f6l 33.T5Mta 



^^^^ 



— |v57o| e- 



i 1 TK^sasatt 

-dl/2280j— * 33.7SW*z 



(c) HOMWM^a^ 



lie 



— |l/55 | < 



vco 



I 1 *^ 



(a) HD®9 

IS 



1.48BM ptjj™]"^ LPf H^t * 

— ]l/39 j € ' 



(b) N T S CfSa8*S6t*«# 
lift 



39tte — ^T| -^ {T^j -^ | VCO [ - 

43 



(c) HD*¥*WWfc*«* 



— > 57.916Hte 



J 1 



33 7*Hr 



* 1/2Z80 



> 33.75km 



37Q> h^<— V(Dl^^ 

(51) Int. CI. 7 

H O 3 L 7/06 
7/08 

H O 4 N 5/06 
5/66 

// H O 4 N 3/22 

F£— 5C020 AA04 AA05 AA35 CA11 CA13 

CA15 

5C025 AA30 BA02 BA20 CA08 
5C058 BA04 BA25 BB08 BB10 BB25 
5C068 AA11 BA04 BA27 HA03 HB06 
LAOS 

5C082 AA02 AA39 BA34 BA41 BB03 
BC03 BC16 BD01 CA81 CA84 
CB01 DA76 MM06 

5J106 AA04 BB04 CC02 CC15 CC21 
CC38 CC53 DD23 GG09 HH01 
JJ07 KK25 



F I 

H O 4 N 5/06 
5/66 
3/22 

H O 3 L 7/06 
7/08 



T-7H-K (##) 
Z 5 J 1 O 6 
B 
A 
A 
N 



